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Effects of dietary fish oil on renal growth and function in uninephrec-
tomized rats. The basic mechanisms of renal growth remain poorly
understood, The work hypertrophy theory holds that after an acute
reduction in renal mass, the growth of the kidney occurs as a conse-
quence of increased renal function. Pharmacological inhibition of renal
prostaglandin synthesis impairs the acute adaptive increases in both
renal function and mass following partial nephrectomy. The present
study examines the effects of four weeks of dietary fish oil on renal
growth, function and arachidonic acid metabolites in intact and unine-
phrectomized male Sprague-Dawley rats. Dietary fish oil interferes with
dienoic prostaglandin and thromboxane production in favor of synthesis
of trienoic analogues. Control animals were pair-fed an identical diet
with the exception that the fat was replaced by beef tallow. Renal
cortical concentrations of arachidonic acid metabolites were reduced in
animals fed fish oil, and urinary excretion of prostaglandin E2 was
impaired. Fish oil feeding resulted in increased kidney weight without
concomitant increases in renal function in intact animals. Glomerular
filtration rate and renal plasma flow were greater in uninephrectomized
rats fed fish oil compared to uninephrectomized controls pair-fed beef
tallow. Augmentation of the compensatory increases in renal function
observed with fish oil feeding was not associated with any additional
renal hypertrophy. These data indicate that dietary fish oil has a
profound impact on renal growth and function, which may be the
consequence of altered renal and/or extrarenal arachidonic acid metab-
olism, Furthermore, the direction of the alterations in renal mass
oppose that of renal function, providing clear and unique evidence
against the work hypertrophy theory of renal growth.
Renal synthesis of prostaglandin 12 (PGI2) is greater in young
rats, while renal production of prostaglandin E2 (PGE2) and
prostaglandin F2a (PGF2,) increases with age [1, 2]. An acute
reduction in renal mass prompts an increase in the rate of
synthesis of PGE2, PG!2. PGF2 and thromboxane A2 (TXA2)
in the remaining kidney [3—51. Prevention of this increased
prostaglandin synthesis by pharmacological interference with
cyclooxygenase activity impairs compensatory increases in
kidney mass and function in rats [5, 6]. These observations
point to an important regulatory role of a renal eicosanoids in
the biological events which lead to renal adaptation to partial
nephrectomy. However, it remains unclear whether enhanced
prostaglandin metabolism promotes compensatory renal growth
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via a direct effect on cell processes or indirectly from increased
work" due to prostaglandin-dependent increases in glomeru-
lar filtration rate (GFR) and renal blood flow (RBF).
Eicosapentaenoic acid (EPA), a polyunsaturated fat found in
fish oil, competes with arachidonic acid as a substrate for
cyclooxygenase [7]. A diet rich in fish oil promotes the synthe-
sis of trienoic eicosanoids, and interferes with formation of
dienoic eicosanoids [81. The balance between vasodilatory
(PGI) and vasoconstrictive (TXA) eicosanoids may be shifted in
favor of the former when EPA is the primary substrate for
cyclooxygenase activity [9]. Therefore, it is reasonable to
postulate that a diet rich in fish oil might exaggerate renal
vasodilation following an acute reduction in renal mass and lead
to more pronounced increases in RBF to and GFR of the
remaining nephrons. This possibility is indirectly supported by
the observation that EPA feeding hastens the pace of glomeru-
losclerosis and renal failure in subtotally nephrectomized rats
[10], which may reflect the long-term consequence of early
exaggeration of adaptive increases in glomerular pressures and
flows.
The effect of dietary fish oil on compensatory renal growth
has not been previously studied. If dietary fish oil enhances
renal function, then compensatory renal growth would be
expected to be similarly enhanced according to the work
hypertrophy theory. However, several studies indicate that
dienoic prostaglandins are direct regulators of cell growth in
vitro [11—13]. If dienoic prostaglandins are critical regulators of
compensatory renal growth independent of functional events,
then a reduced growth response would be expected in animals
fed a diet rich in fish oil.
Methods
Animals
Adult male Sprague-Dawley rats were maintained in a room
where photoperiod (14 light: 10 dark) and temperature (22°C)
were controlled. Water was provided ad libitum. Rats eating the
diet rich in fish oil (menhaden oil) were allowed to eat ad
libitum, and controls were pair-fed the same diet except that the
dietary fat was replaced by beef tallow (Table 1). These diets
were provided by ICN Biochemicals and the fatty acid compo-
sitions of the menhaden oil and beef tallow have previously
been published [10].
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Table 1. The compositions of the EPA-rich diet (menhaden oil) and
the control (beef tallow) diet
Menhaden
oil diet
Beef tallow
diet
g/kg
Beef tallow
Soybean oil
Menhanden oil
Casein
DL-methionine
Sucrose
Cornstarch
Cellulose
Mineral mix
Vitamin mix
212
190
3
300
200
50
35
10
201
11
190
3
300
200
50
35
10
Surgery
Anesthesia was provided with fentanyl-droperidol (0.03 mu
100 g body wt). The right kidney was exposed through a small
flank incision and excised after removal of the capsule and
ligation of the pedicle. Sham nephrectomy involved exposure of
the kidney without excision.
Measurement of urinary prostaglandin E2 synthesis
Animals were transferred into individual metabolic cages.
Urine was collected on solid CO2 for eight to thirteen hours,
and stored at —80°C. The total urine volume was measured and
acidified to pH 3.0 with formic acid. A 250.0 d aliquot was
applied to a C-18 octadecyl column (Baker Scientific). Prosta-
glandin E2 was eluted with methyl formate as previously
described [14], evaporated to dryness under N2, and measured
by radioimmunoassay (New England Nuclear, Boston, Massa-
chusetts, USA). 3H-labelled prostaglandin E2 was added to
each sample at the time of extraction as an internal standard.
Measurement of renal cortical prostaglandin E2, 6-
keto-prostaglandin F, and thromboxane B2
At the time of sacrifice a portion of the removed kidney was
frozen in liquid N2 and stored at —80°C. The renal cortex was
subsequently dissected and homogenized with phosphate buff-
ered saline (pH 7.2) containing 10 sg/ml of indomethacin. The
homogenate was centrifuged at 10,000 g for 20 minutes at
—20°C. The supernatant was acidified to pH 3.0 with formic
acid and the prostaglandins extracted and measured as de-
scribed for urine.
Determination of renal RNA, DNA, and protein
Kidneys were immediately frozen in liquid N2 and stored at
—80°C. An aqueous homogenate was prepared and the nucleic
acids extracted with trichioroacetic acid. RNA and DNA con-
centrations were measured by standard colorimetric assays
with orcinol and diphenylamine-acetaldehyde, respectively [15,
16]. The tissue protein concentration was determined by the
Lowry method [17].
Measurement of mu/in and para-aminohippurate (PAH)
clearances
The animals were anesthetized with mactin (100 mg/l00 g
body wt). A tracheostomy was performed followed by cannu-
Table 2. Body and kidney weights in rats pair-fed a beef tallow or
fish oil-rich diet for two weeks before and two weeks after
uninephrectomy or sham operation
Initial Final Left Kidne wt /
Groups body wt body wt kidney wt bodywt.
(N) g g xlOO
Sham ÷ beef 291 3 329 5 0.96 0.02 0.297 0.004
tallow (10)
Sham + fish 298 6 320 5 1.08 0.04a 0.345 0.0W
oil (10)
UN + beef 270 II 328 7 1.26 0.03 0.386 0.009
tallow (21)
UN + fish 271 12 329 8 1.26 0.03 0.395 0.008
oil (21)
P < 0.05 compared to beef tallow-fed control
lization of the femoral vessels and urinary bladder. Nine
CiIhr/kg of 3H-inulin and '4C-PAH were administered by
constant infusion after a 30 Ci loading dose of each isotope.
Three timed urine volumes were collected, and a blood sample
was obtained at the midpoint of each. After the third collection,
the renal vein was exposed and the testicular vein isolated and
ligated. A renal venous sample was obtained followed by a
fourth arterial sample for determination of PAH extraction. The
clearances of inulin and PAH were calculated using the con-
centrations of the isotopes in the fluids determined by liquid
scintillation counting. PAH clearances were corrected for the
percent extraction. Body temperature and mean arterial pres-
sure were monitored during each clearance procedure.
Experimental protocol
The animals were placed on the respective diets on Day 1.
Two weeks later, 21 animals from each dietary group were
subjected to unilateral nephrectomy and 10 animals on each diet
to the sham operation. Two weeks after surgery, that is, four
weeks after beginning the diet, clearance studies were per-
formed and the animals sacrificed. Urine was collected two and
14 days after surgery. Kidneys from uninephrectomized and
sham operated animals pair-fed the respective diet were also
analyzed for RNA, DNA, protein and eicosanoid concentra-
tions.
Statistics
The data were analyzed by one-way analysis of variance
followed by Fisher's least significant differences test.
Results
The body weights at the onset of the study were not different
between the pair-fed groups (uninephrectomized animals fed
fish oil vs. uninephrectomized animals fed beef tallow; sham-
operated fed fish oil vs. sham-operated fed beef tallow), but the
animals in the sham groups were initially heavier than those in
the uninephrectomized groups (Table 2). All animals gained
weight and prior to sacrifice there were no significant differ-
ences in body weight (Table 2).
The absolute and relative (corrected for body weight) weight
of the left kidney two weeks after right nephrectomy was not
different in fish oil vs. beef tallow fed animals, but the relative
weight of the analagous kidney in sham operated animals was
Logan et a!: Fish oil and renal growth 59
Table 3. The kidney dry weight and contents of RNA, DNA and total protein of the left (remaining) kidneys in rats fed fish oil or beef tallow
for two weeks before and after either right nephrectomy or sham operation
Group
(N)
Dry left kidney
wt. (,ng)
RNA DNA Protein Proteln
mg/kidney DNA
Beef tallow + sham (10)
Beef tallow + UN (19)
Percent increase
222.9 6.0
276.4 5.5
24%
4.61 0.23
5.72 0.28
24%
2.95 0.14
3.61 0.12
22%
150.2 8.7
191.7 6.4
28%
50.0
54.1
8%
1.8
1.6
Fish oil + sham (10)
Fish oil + UN (18)
Percent increase
248.9 8.3a
283.5 6.2
14%
4.90 0.19
5.92 0.24
21%
2.99 0.12
3.40 0.12
14%
171.8 5.8a
197.7 5.7
15%
577
58.7
2%
isa
1.7
a P < 0.05 compared to beef tallow fed control.
greater in fish oil-fed animals (Table 2). This difference was not
due to water content as the dry kidney weights demonstrated
the same result (Fig. 1). The adaptive increase in kidney weight
in uninephrectomized animals over the analagous kidney in
sham operated animals was reduced in fish oil-fed animals
compared to controls pair-fed beef tallow (Fig. 1). A similar
result was evident when the increase in renal mass was assessed
by comparing the weight of the right kidney removed at surgery
to the weight of the left kidney collected two weeks later (Fig.
2). Fish oil feeding attenuated the percent increase in kidney
DNA and protein in the hypertrophied kidney over the anala-
gous kidneys of sham operated animals fed the same diet (Table
3). The protein to DNA ratio, an indicator of cell size, was
greater in intact animals fed fish oil than in intact controls fed
beef tallow. There was virtually no increase in cell size after
uninephrectomy in fish oil-fed animals, but there was an 8%
increase in beef tallow-fed animals.
The mean inulin clearance (expressed per kg of body wt) was
not different between intact (sham operated) rats fed fish oil and
beef tallow, but was significantly higher in uninephrectomized
rats fed fish oil compared to beef tallow-fed uninephrectomized
controls (Fig. 3). The relationships of renal mass and function
are most apparent when the clearances of inulin are expressed
per gram of kidney weight (Fig. 4). In intact, beef tallow-fed
animals the clearance of inulin per gram of kidney weight
(expressed for one kidney) is higher than in uninephrectomized
animals fed the same diet. Therefore, the compensatory in-
crease in renal mass exceeded that in renal function in beef
tallow-fed controls. In intact animals fed fish oil, the clearance
of inulin per gram of kidney weight is lower than that of
uninephrectomized animals fed the same diet, indicating that
the compensatory increase in renal function is greater than the
concomitant increase in renal mass. The clearances of PAH
revealed similar alterations in RBF (Table 4). Intact fish oil-fed
animals demonstrated no increase (mI/mm/kg body wt) or a
reduction (ml/min/g kidney wt) in PAH clearance, whereas
uninephrectomized animals fed fish oil had significantly in-
creased PAH clearance (Table 4). The changes in RBF were
proportional to those in GFR as there were no differences in the
filtration fraction among any of the groups. The mean arterial
pressure was slightly reduced in uninephrectomized fish oil-fed
animals, and both intact and uninephrectomized animals had a
minor reduction in hematocrit compared to beef tallow-fed
controls (Table 4).
The excretion of PGE2 increased from two to 14 days after
uninephrectomy or sham operation in controls. This increase
was not observed in fish oil-fed animals (Fig. 5). At the time of
sacrifice, the renal cortical concentrations of the metabolite of
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Fig. 1. The bars represent the mean SEM left kidney weights of rats
fed either beef tallow or fish oil and subjected to right nephrectomy or
a sham operation. Intact, sham-operated rats fed fish oil had signifi-
cantly enlarged kidneys compared to beef tallow-fed intact controls.
However, uninephrectomized animals had similar kidney weights. (*
<0.05).
Right Left Right Left
Beef tallow Fish oil
Fig. 2. The bars represent the means SEM for groups of 20 rats fed
either beef tallow or fish oil. The weights of the kidneys removed at
surgery (right kidneys) were significantly greater in rats fed fish oil. The
compensatory increase in renal mass was less in rats fed fish oil since
two weeks later the weights of the remaining (left) kidneys were the
same as beef tallow-fed controls (*P < 0.05).
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Table 4. Renal function in rats fed fish oil or beef tallow for two weeks before and after right nephrectomy or sham operation
Groups
(IV)
un bCPAH I,CPA,., Filtration
fraction
Hemat
%
ocrit
Arterial
pressurec
mm Hgmi/mm/kg body wt mI/minig kidney wt
Shama + beef tallow (10) 4.95 0.32 16.71 2.35 1.68 0.05 5.68 0.39 0.31 0.02 49 1 128 2
Shama + fish oil (10) 4.77 0.36 15.10 1.75 1.38 0.06" 4.33 0.17" 0.32 0.01 47 1d 124 2
UN + beef tallow (19) 5.79 0.25 18.63 0.90 1.47 0.06 4.72 0.20 0.32 0.01 49 1 125 2
UN + fish oil (18) 6.76 0.24" 23.65 1.39" 1.66 0.06" 5.82 0.36" 0.30 0.12 46 1" 121 2"
a Values for sham animals represent one kidney clearances (50% of total)bThe clearances of PAH are corrected for extraction
C Refers to the mean arterial pressured P < 0.05 compared to beef tallow-fed controls
P012 or prostacyclin (6-keto-PGF,,) and of TXA2 (TXB2) were
significantly reduced in uninephrectomized rats fed fish oil.
Cortical TXB2 was also reduced in intact rats fed fish oil, but
the other prostanoids were not significantly depressed (Table
5).
Discussion
Greenland Eskimos have a low death rate from coronary
artery disease, which may relate to the high content of fish in
their diet [18]. An inverse relation between fish consumption
and mortality from coronary artery disease has also been
observed in men from the Netherlands [19]. These observations
have resulted in a worldwide increase in enthusiasm for a fish
rich diet.
The beneficial effects of dietary fish on the incidence of
coronary artery disease has been attributed to the marine
polyunsaturated fat, eicosapentaenoic acid (EPA). This fish oil
results in a relative "anti-thrombotic" state [9, 20, 21], because
of decreased platelet aggregation induced by an alteration in the
balance between prostacyclin and thromboxane. EPA serves as
an alternative substrate to arachidonic acid for cyclooxygenase,
the synthetic enzyme for prostaglandins and thromboxane.
Whereas arachidonic acid is the precursor for dienoic pros-
taglandins (PG!2 or prostacyclin, PGE2, etc.) and TXA2, EPA
competitively inhibits synthesis of arachidonic acid metabolites
and serves as the precursor for tnenoic prostaglandins (PGI3,
PGE3) and TXA3. PG!3 is an anti-aggregatory, vasodilatory
substance like P012, whereas TXA3 is less pro-aggregatory than
its dienoic analog [91. The net result is a relative "antithrom-
botic" state.
Despite the growing awareness of the beneficial effects of
dietary fish on coronary artery disease, relatively little is known
about the effects of dietary fish oil on renal prostaglandin
synthesis. Trienoic prostaglandins have been identified in the
urine of normal human volunteers fed EPA [8, 9, 21]. von
Schakey and coworkers found that humans consuming EPA
excreted significant amounts of PG!3 while PG!2 production
was unaltered [9, 221. Furthermore, the excretion of the urinary
metabolites of TXA2 was variably decreased and only small
quantities of the metabolites of TXA3 appeared in the urine.
These observations suggest that renal production of vasodila-
tors (PGI2 and PGI3) may exceed vasoconstrictors (TXA2 and
TXA3) during EPA feeding.
Trienoic prostaglandin production in rats has been the subject
of controversy. Ferretti and coworkers identified POE3 produc-
tion in renal medullary tissue of three strains of rats [23].
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Fig. 3. The bars represent the mean SEM mu/in clearances factored
for body weight in rats fed either beef tallow or fish oil and subjected to
right nephrectomy or sham operation. The data for the sham animals
represents the estimated clearance for a single kidney (50% of total
clearance). There was no apparent effect of dietary fish oil on inulin
clearance factored for body weight in intact animals. However, unine-
phrectomy prompted a greater compensatory increase in inulin clear-
ance in rats fed fish oil than in controls pair-fed beef tallow.
Sham UN Sham UN
Beef tallow Fish oil
Fig. 4. The bars represent the mean SEM mu/in clearances factored
for kidney weight in rats fed either beef tallow or fish oil and subjected
to right nephrectomy or sham operation. The data for the sham animals
represents the estimated clearance for a single kidney (50% of total
clearance). Intact rats fed fish oil had a lower GFR per gram of kidney
than intact beef tallow fed controls. The compensatory increase in renal
function far exceeded the increase in renal mass in rats fed fish oil, as
uninephrectomized animals on this diet had a significantly greater GFR
per gram of kidney weight.
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Table 5. Renal cortical concentrations of PGE2, 6-keto-PGF1a and
TXB2 in the left (remaining) kidney of rats fed either fish oil or beef
tallow for two weeks before and after right nephrectomy or sham
operation
Group PGE2 6-keto-PGF1 TXB2
(N) pg/mg kidney
Beef tallow + sham 2.78 0.19 4.39 0.20 2.64 0.25
(9)
Fish oil + sham (9) 2.78 0.21 3.77 0.37 1.76 0.22a
Beef tallow + UN 4.14 0.39 4.76 0.56 2.77 0.30
(21)
Fish oil ÷ UN (20) 3.42 0.47 3.14 0.45 1.25 0.lla
a P < 0.05 compared to beef tallow-fed control
Hornstra and coworkers were unable to identify PGI3 produc-
tion in incubations of aortic tissue from rats fed EPA [24].
However, it is more clear that EPA feeding reduces production
of dienoic prostaglandins in several tissues in rats [25—271.
Renal synthesis of PGE2 and PG!2 was impaired in intact rats
fed an EPA-rich diet for four weeks [251. In the present study,
the renal cortical concentrations of TXB2 and the urinary
excretion of POE2 were significantly reduced by four weeks of
EPA feeding in intact rats. Renal synthesis and urinary excre-
tion of PGE2 and TXB2 has also been shown to be depressed in
one and one third nephrectomized rats fed EPA for 12 weeks
[10]. In the present study, the renal cortical concentrations of
6-keto-PGF1 and TXB2 were also significantly reduced by four
weeks of EPA feeding in uninephrectomized rats, and urinary
excretion of PGE2 was impaired. These results suggest the
presence of competitive inhibition of arachidonic acid metabo-
lism by EPA in the animals studied.
Renal function in the intact, sham-operated rats fed fish oil
was not increased. When considered on the basis of the
complete weight of the animal, there was no difference from
control animals fed beef tallow. However, when considered
relative to the increased renal mass observed in intact animals,
it appears that fish oil feeding reduced both the GFR and RBF.
This is an example of an experimental condition which results in
increased renal mass without an associated increase in renal
function.
Several factors have been reported to increase renal mass and
function in intact animals. These include protein and urea
feeding, pregnancy, diabetes, and administration of certain
hormones, that is desoxycorticosterone, growth hormone, glu-
cagon, thyroxine, and testosterone [28—401. The consistent
association between increases in renal mass and function serves
as one of the major foundations for the work hypertrophy
theory of renal growth [411. Increased renal mass without
associated increased renal function has been previously ob-
served in hypokalemic rats [42—441. The significance of this
example of dissociation has been questioned since the location
and nature of the hypertrophy observed in hypokalemia is very
different from that observed in other forms of renal growth [41].
The mechanism of the renal enlargement observed in the
present study was not elucidated. The protein intake (and all
other nutritional components except for the fat) was identical
between the two groups. It is possible that fish oil feeding
induced diabetes leading to renal hypertrophy, as supplemental
fish oil has been observed to raise blood sugar levels in diabetic
patients [45]. However, a study in our lab has demonstrated
reduced insulin requirements in diabetic rats fed fish oil com-
pared to those fed beef tallow [46]. It is also possible that EPA
feeding altered circulating levels of extrarenal hormones that
are dependent on intact arachidonic acid metabolism for syn-
thesis and release, such as thyroxine and growth hormone [47].
Clearly, further studies are required to elucidate the mechanism
of renal enlargement in fish oil feeding.
Compensatory renal growth was not enhanced in fish oil-fed
rats compared to those fed beef tallow. The weights of the
hypertrophied kidneys in uninephrectomized rats fed fish oil or
beef tallow were not different. However, since the weights of
the "control" kidneys, that is, the analagous kidneys from
respective sham-operated animals or the weight of the kidney
removed at the time of uninephrectomy, were larger following
3000
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Fig. 5. The bars represent the mean rates of
urinary excretion of PGE2 two and fourteen
days after either uninephrectomy or sham
operation in rats fed fish oil or pair-fed beef
tallow. Animals fed beef tallow excreted more
PGE2 between days two and fourteen,
whereas those fed fish oil did not demonstrate
this increase.
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fish oil feeding; the compensatory increase in renal mass was
reduced in fish oil-fed rats compared to those fed beef tallow. In
other experimental conditions where renal hypertrophy is
present in the intact animal, uninephrectomy results in aug-
mented compensatory renal growth. Examples include protein
feeding, diabetes, and administration of desoxycorticosterone,
growth hormone, thyroxine and testosterone [30, 32, 48—50]. In
the present study, the fish oil feeding did not augment compen-
satory renal growth.
The functional response to uninephrectomy in fish oil-fed
animals was exaggerated, despite the lack of augmentation of
compensatory renal growth. Both the clearances of inulin and
PAH were significantly higher in uninephrectomized animals
fed fish oil compared to uninephrectomized controls, This was
true whether the data were analyzed using body weight or
kidney weight as the reference. This compensatory response in
fish oil-fed rats also presents a clear and convincing example of
dissociation of renal growth from renal function.
It is possible that the effects of dietary fish oil on compensa-
tory renal growth are, at least in part, prostaglandin mediated.
Previous work has shown that inhibition of renal dienoic
prostaglandin synthesis with indomethacin treatment depressed
the renotropic response to uninephrectomy in the same model
of compensatory renal growth [5]. However, indomethacin
treatment also depresses renal function in uninephrectomized
rats [6], suggesting that the growth response is reduced because
of the attenuated renal function. The results of the current study
reveal failure of augmentation of compensatory renal growth in
association with depressed dienoic prostaglandin synthesis and
enhanced renal function. One possible explanation for these
observations is that fish oil feeding augments renal function in
response to uninephrectomy because of increased synthesis of
trienoic eicosanoids. The lack of concommitant enhancement of
compensatory renal growth may reflect the associated reduc-
tion in synthesis of dienoic prostaglandins which may be
important regulators of renal growth independent of prostaglan-
din-dependent changes in renal function.
Numerous in vitro studies suggest a role for prostaglandins as
direct regulators of cell growth. Prostaglandin production has
been shown to vary with the growth phase of cells in culture
[11]; and the addition of epidermal growth factor and platelet-
derived growth factor enhances prostaglandin production in
certain cell lines [12, 13]. That the purported renotropic factor
may also mediate cell growth directly via enhanced prostaglan-
din production is supported by the observation that indometh-
acm reduces in vitro renal DNA synthesis which was stimulated
by the addition of sera from uninephrectomized rats [51].
Furthermore, rabbit sera obtained after uninephrectomy was
recently shown to stimulate both renal growth and PGE2
production in primary cultures of rabbit kidney cells [52].
In summary, fish oil feeding alters renal growth and function
in intact and in uninephrectomized rats. The finding of de-
pressed arachidonic acid metabolites in the kidneys of fish
oil-fed rats suggests that the effects of this diet on renal growth
and function may be related to altered renal eicosanoids, but
other renal or extrarenal mechanisms may be participating.
That the acute functional response to uninephrectomy is in-
creased by EPA feeding is consistent with the previous obser-
vation that glomerulosclerosis is hastened in subtotally ne-
phrectomized rats fed this diet for a longer period of time. The
potential clinical significance of these observations may be
profound if successfully extrapolated to patients. If fish oil
accelerates the pace of ultimate nephron destruction in patients
with reduced renal mass by enhancing glomerular hyperifitra-
tion and hyperperfusion, then indeed a diet rich in fish oil would
be ill-advised.
The results of this study also make a significant contribution
to the understanding of the basic biological events which
regulate renal growth. Intact rats fed fish oil developed renal
hypertrophy without concomitant increases in renal function.
The finding of augmented GFR and RBF without an associated
enhancement of compensatory renal growth in uninephrecto-
mized rats fed fish oil has not been previously reported under
any other experimental condition. Clearly these examples point
to the need for a re-evaluation of the concept of work hyper-
trophy as the primary regulating force of renal growth.
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